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Description
BACKGROUND OF THE DISCLOSURE

[0001] The present disclosure is directed to confectionery products, such as compressed mint tablets, that comprise
menthol and eucalyptol. At least a portion of the menthol is encapsulated menthol, and wherein the menthol is encap-
sulated with cyclodextrin. The confectionery products deliver a strong initial cooling impact, and have extended storage
stability in high humidity environments.

[0002] WO 2006/071749 A1 discloses a confectionery product comprising eucalyptol and menthol. The product has
different layers. In Examples the menthol is encapsulated.

[0003] WO 2005/082154 A1 discloses confectionery products comprising peppermint oil (implicitly comprising menthol
and eucalyptol) as flavour, which might be encapsulated.

[0004] US 2003/198713 A1 discloses confectionery products comprising eucalyptol and menthol. The product has
different layers.

[0005] US 2007/221236 A1 discloses confectionery products comprising peppermint oil (implicitly comprising menthol
and eucalyptol) as flavour, which might be encapsulated (encapsulation of a component will result in a delay of the
release).

[0006] US 6 627 233 B1 discloses a confectionery product comprising eucalyptol (as implicitly present in pepermint
oil) and menthol. The product has different layers. In Examples the menthol is encapsulated.

[0007] WO 2006/068994 A1 discloses a confectionery product comprising eucalyptol and menthol. The product has
different layers. In Examples, the menthol is encapsulated.

[0008] WO 99/44436 A1 discloses a coated chewing gum wherein the encapsulated active substance is encapsulated
in one or more materials selected among fatty substances, waxes, gelatine, gum arabic, starch, cellulose, cellulose
derivatives, shellac, polyvinyl acetate, polyethylene, casein, zein, B cyclodextrine, silica, yeast cells, and a mixture of
the above encapsulation materials, preferably a mixture of fatty substances and carnauba wax. In WO 99/44436 A1 the
active substance (s) is/ are selected among flavours, acids, salts, high potent sweeteners, and functional substances.
[0009] Freshening breath is one of the primary reasons for consumer purchase of chewing gum and mints. Various
confectionery products have been developed that produce a long lasting cooling, freshening, and flavor duration. Some
consumers, however, prefer to have a strong instant (e.g., within 1 minute of consumption) cooling and freshening effect.
Unlike gum pellets, which may be formulated to release large amounts of flavor quickly upon chewing, mints, such as
compressed mint tablets, are confectionery candies that are designed to be sucked by consumers and to dissolve slowly
over time. Consequently, only a fraction of the coolant present in the mint is released into the oral cavity during the first
minute of consumption, resulting in a weak initial cooling effect.

[0010] Additionally, some consumers prefer a strong nasal cooling effect. A strong, nasal cool not only provides a
superior breath freshening effect, but can also deliver alertness, focus enhancement, and provide other cognitive benefits
to consumers. Further, the nasal cooling effect may help consumers in ameliorating a stuffy nose, which is an effect
typically delivered by cough drop candies.

[0011] A variety of flavors and coolants are known for use in confectionery products for producing cooling effects.
However, as demonstrated in the comparative examples herein, not all coolants are capable of producing a strong initial
cooling effect or a strong nasal cooling effect when incorporated into confectionery products, such as compressed mint
tablets.

[0012] Menthol and eucalyptol are two flavors widely used as coolants, and are capable of producing a nasal cooling
effect. However, current regulations limit the amount of menthol that can be included in compressed mint candies (e.g.,
5% by weight or less), such as mint tablets. As such, formulating mint tablets that produce a strong initial nasal cooling
effect has been challenging.

[0013] It would thus be desirable to provide a confectionery product, such as a compressed mint tablet, that is capable
of producing a strong initial nasal cooling effect.

SUMMARY OF THE DISCLOSURE

[0014] The present disclosure is directed to confectionery products, such as compressed mint tablets, that comprise
eucalyptol and menthol, wherein at least a portion of the menthol is encapsulated menthol, and wherein the menthol is
encapsulated with cyclodextrin. The confectionery products deliver a strong initial cooling impact, and have extended
storage stability in high humidity environments.

[0015] The present disclosure is directed to a confectionery product comprising a first layer comprising a first confec-
tionery composition and a second layer comprising a second confectionery composition wherein the confectionery
product comprises eucalyptol and menthol, wherein at least a portion of the menthol is encapsulated menthol, and
wherein the menthol is encapsulated with cyclodextrin.
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[0016] In one embodiment the present disclosure is directed to a confectionery product comprising menthol and
eucalyptol, wherein the weight ratio of menthol to eucalyptol in the confectionery product is from about 2:1 to about 5:1.
[0017] In another embodiment the present disclosure is directed to a compressed mint tablet comprising a first layer
comprising a first confectionery composition and a second layer comprising a second confectionery composition com-
prising menthol and eucalyptol, wherein the second confectionery composition comprises menthol in an amount of about
0.5% to about 5% by weight of the second confectionery composition, and optionally wherein the second confectionery
composition comprises eucalyptol in an amount of about 0.1% to about 1.5% by weight of the second confectionery
composition. In one embodiment, the second layer surrounds the first layer. In another embodiment, the mint tablet
further comprises a third layer comprising a third confectionery composition.

[0018] Other aspects of the present disclosure are described elsewhere herein.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

Figures 1A-1C are illustrations of multi-layer tablets of the present disclosure. Fig. 1A: duo layer tablet; Fig. 1B: trio
layer tablet; Fig. 1C: coated tablet.

Figure 2 depicts the structure of alpha-cyclodextrin, betacyclodextrin, and gamma-cyclodextrin.

Figure 3 is a chart depicting the cooling intensity over time of duo and trio layer mint tablets comprising encapsulated
menthol as compared to trio layer tablets comprising neat menthol.

Figures 4A-4E are images of compressed mint tablets comprising various forms of menthol after storage for 3-4
weeks at 20°C, 85% relative humidity. Fig. 4A: neat menthol; Fig. 4B: Evogran®-menthol; Fig. 4C: polysaccharide
encapsulated-menthol; Fig. 4D: cyclodextrin-menthol; Fig. 4E: xylitol syrup coated mints.

Figures 5A and 5B depict calibration curves for menthol (Fig. 5A) and eucalyptol (Fig. 5B) from gas chromatography-
mass spectrometry analysis of menthol and eucalyptol levels in mint tablets after storage.

Figures 6A and 6B are charts depicting the recovery of menthol (Fig. 6A) and eucalyptol (Fig. 6B) in mint tablets
comprising neat menthol or menthol encapsulated with gamma-cyclodextrin after storage at 20°C, 85% relative
humidity for 4 weeks.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0020] The presentinvention is defined by the present claims 1-15. The present disclosure is directed to confectionery
products, such as compressed mint tablets, that comprise a first layer comprising a first confectionery composition and
a second layer comprising a second confectionery composition wherein the confectionery product comprises eucalyptol
and menthol, wherein at least a portion of the menthol is encapsulated menthol, and wherein the menthol is encapsulated
with cyclodextrin. The confectionery products deliver an intense cooling sensation to a consumer during the first 2 minutes
of consumption, including nasal cooling, and have extended storage stability in high humidity environments.

[0021] Preferably, the intense initial cooling is achieved within 2 minutes of consumption, more preferably, within 90
seconds of consumption, or within 60 seconds of consumption, or within 30 seconds of consumption, or within 15 seconds
of consumption. In certain embodiments, the cooling impact may extend for a period of time after the confectionery
product has been fully consumed (e.g., after a mint tablet has fully dissolved). In some embodiments, the cooling impact
may extend for at least 1 minute, or at least 2 minutes, or atleast 5 minutes, or at least 10 minutes after the confectionery
product has been fully consumed.

Menthol and Eucalyptol

[0022] The confectionery products of the present disclosure deliver a strong nasal cooling effect through inclusion of
menthol and eucalyptol. In certain embodiments, the early and intense nasal cooling of the presently disclosed subject
matter can be incorporated into confectionery products including, but not limited to, cakes, cookies, pies, candies (hard
and soft), compressed mints, chewing gums, compressed chewing gums, chewy candies, gelatins, ice creams, sorbets,
jams, jellies, chocolates, fudge, fondant, liquorice, and taffy. Preferably, the intense and upfront nasal cooling formulations
of the presently disclosed subject matter are incorporated into compressed mints.

[0023] In certain embodiments, the confectionery products of the present disclosure (such as a compressed mint
tablet) may comprise menthol in an amount of less than 1% by weight of the confectionery product, or in an amount of
about 0.45% to about 1% by weight of the confectionery product.

[0024] In certain embodiments, the confectionery products of the present disclosure (such as a compressed mint
tablet) may comprise eucalyptol in an amount of about 0.1% to about 1% by weight of the confectionery product, or in
an amount of about 0.4% to about 0.6% by weight of the confectionery product. In one embodiment, the confectionery
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product comprises eucalyptol in an amount of about 0.5% by weight of the confectionery product.

[0025] Eucalyptol may impart a strong smell and taste that is not preferred by some consumers. In particular, at certain
concentrations, eucalyptol may have a medicinal taste, which may be undesirable in confectionery products. It has now
been discovered that inclusion of menthol and eucalyptol in confectionery products at a weight ratio of menthol to
eucalyptol of about 2:1 to about 5:1 provides a strong nasal cooling effect, while avoiding the undesirable smell and
taste associated with eucalyptol.

[0026] Thus, in another aspect, the present disclosure is directed to a confectionery product (such as a compressed
mint tablet) comprising menthol and eucalyptol, wherein the weight ratio of menthol to eucalyptol in the confectionery
product is from about 2:1 to about 5:1. In another aspect, the present disclosure is directed to a confectionery product
comprising menthol and eucalyptol, wherein the weight ratio of menthol to eucalyptol in the confectionery product is
from about 2:1 to about 4:1, or from about 2:1 to about 3:1. In one embodiment, the weight ratio of menthol to eucalyptol
in the confectionery product is about 2:1.

[0027] In some embodiments, the confectionery product is a multi-layered tablet, as described herein. In such em-
bodiments, the weight ratio of menthol to eucalyptol may vary among one or more of the tablet layers. Preferably, the
weight ratio of menthol to eucalyptol in each layer of the tablet will be from about 2:1 to about 5:1. In one embodiment,
the multi-layer tablet is a duo layer tablet or a coated tablet, as described herein, wherein the weight ratio of menthol to
eucalyptol in the second confectionery composition, which in certain aspects can form a second "thinner" layer, is from
about 2:1 to about 5:1, or from about 2:1 to about 4:1, or from about 2:1 to about 3:1, oris about 2:1. In one embodiment,
the second confectionery composition may comprise menthol in an amount of from about 0.5% to about 5%, or about
1% to about 3%, or about 2.5% to about 3.5% by weight of the second confectionery composition, and eucalyptol in an
amount of about 0.1% to about 3%, or about 0.1% to about 1.5% by weight of the second confectionery composition.
[0028] In yet another embodiment, the second confectionery composition may comprise menthol in an amount from
about 3.0% to about 3.5% by weight of the second confectionery composition, and eucalyptol in amount of 0.5% to about
1% by weight of the second confectionery composition.

[0029] In one embodiment, the multi-layer tablet is a trio layer tablet, as described herein, wherein the weight ratio of
menthol to eucalyptol in each of the second and third confectionery compositions (forming the second and third "thinner"
layers, respectively) is from about 2:1 to about 5:1, or from about 2:1 to about 4:1, or from about 2:1 to about 3:1, or is
about 2:1. In one embodiment, the second and third confectionery composition may each comprise menthol in an amount
of from about 0.5% to about 5.0% by weight of the second or third confectionery composition, and eucalyptol in an
amountofabout0.1% toabout 3%, orabout 0.1% to about 1.5% by weight of the second or third confectionery composition.

Encapsulated Menthol

[0030] One drawback to the use of menthol in confectionery products is menthol stability. In particular, confectionery
products, such as compressed mint tablets, containing high levels of menthol may exhibit menthol sublimation from the
mint matrix, resulting in the formation of hairy-like menthol crystals on the mint tablets. The hairy menthol crystals may
resemble mold or mildew, resulting in consumer dissatisfaction with the product. This phenomenon is particularly sig-
nificant at high humidity and low temperature environmental conditions, and in compressed mint tablets containing levels
of menthol greater than 0.45% by weight.

[0031] It has now been discovered that menthol sublimation may be reduced or prevented in confectionery products,
such as compressed mint tablets, by encapsulating all or a portion of the menthol present in the confectionery product.
Thus, in one aspect, the present disclosure is directed to a confectionery product comprising eucalyptol and menthol,
wherein at least a portion of the menthol is encapsulated menthol. In one particular embodiment, the confectionery
product is a compressed mint tablet. In another embodiment, the confectionery product is a multi-layer tablet (e.g., a
duo layer tablet, a trio layer tablet, a coated tablet), as described herein.

[0032] The menthol is encapsulated with cyclodextrin (e.g., is "cyclodextrin-menthol"). Cyclodextrin is a family of
compounds produced from starch by means of enzymatic conversion. Cyclodextrin may comprise 6 alpha-, 7 beta-, or
8 gamma- glucose units connected by 1-4 linkages in a ring structure. The cage-like cyclodextrin molecule has a hy-
drophilic shell and a hydrophobic center. Cyclodextrin compounds are highly water soluble. Gamma-cyclodextrin has
extremely low toxicity, and is regulatory approved for food. The structures of alpha-, beta-, and gamma-cyclodextrin are
set forth in Figure 2. It has now been discovered that the cage size of cyclodextrin, and in particular, beta- or gamma-
cyclodextrin, fits menthol (a hydrophobic molecule) well, and prevents menthol from sublimation. Thus, in one particular
embodiment, the menthol is encapsulated with beta- or gamma-cyclodextrin.

[0033] Menthol may be encapsulated with cyclodextrin (e.g., with beta- or gamma-cyclodextrin) by mixing menthol
and the cyclodextrin with water, and homogenizing to form a slurry. In one embodiment, the menthol-cyclodextrin slurry
is subsequently spray dried using any conventional spray drying apparatus to form cyclodextrin-menthol capsules. The
concentration of the menthol in the menthol-cyclodextrin slurry may vary depending on the desired concentration of
menthol in the encapsulated menthol. Typically, menthol makes up from about 5% to about 30%, and more typically
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from about 10% to about 30%, or about 10% to about 20% of the total weight of the encapsulated menthol. In one
embodiment, the encapsulated menthol comprises menthol in an amount of about 10% by weight of the encapsulated
menthol. In another embodiment, the encapsulated menthol comprises menthol in an amount of about 20% by weight
of the encapsulated menthol.

[0034] In addition to reducing or preventing menthol hairy crystal formation, encapsulating menthol with cyclodextrin
also improves menthol stability by improving the retention of menthol in confectionery products after extended storage.
In particular, it has been discovered that encapsulating menthol with cyclodextrin improves retention of menthol in
compressed mint tablets after storage for at least four weeks under low temperature, high humidity conditions (e.g.,
20°C/85% RH), as compared to compressed mint tablets containing neat menthol. Unexpectedly, the presence of cy-
clodextrin-menthol in confectionery products (e.g., mint tablets) not only improves the retention of menthol upon storage,
but also improves the retention of the eucalyptol present in the confectionery product, even though eucalyptol is not
directly encapsulated by the cyclodextrin. In particular, as demonstrated in the examples, it has been unexpectedly
discovered that compressed mint tablets comprising cyclodextrin-menthol show improved retention of eucalyptol in the
tablets after storage for at least four weeks under low temperature, high humidity conditions (e.g., 20°C/85% RH), as
compared to compressed mint tablets containing neat menthol. Advantageously, the improved stability of menthol (and
eucalyptol) achieved through use of cyclodextrin-menthol, can be achieved even without storage in the presence of a
desiccant.

[0035] The confectionery products of the present disclosure may be formulated such that all (i.e., 100%) of the menthol
present in the product is encapsulated menthol, such as cyclodextrin-menthol. Alternately, the confectionery products
may comprise a combination of neat menthol and encapsulated menthol. In addition, the confectionery products may
comprise a center with neat menthol and a coating layer with isomalt or xylitol. In embodiments where the confectionery
product is a multi-layered tablet, as described herein, the encapsulated menthol may be present in one or more of the
tablet layers. For example, the encapsulated menthol may be present in the first layer (e.g., in the first confectionery
composition), in the second layer (e.g., in the second confectionery composition), in the third layer (e.g., in the third
confectionery composition, when present), or any combination thereof. In one embodiment, the multi-layer tablet is a
duo layer tablet or a coated tablet, as described herein, wherein the second confectionery composition comprises
encapsulated menthol, and the first confectionery composition comprises encapsulated menthol, neat menthol, or com-
binations thereof. In one embodiment, the multi-layer tablet is a trio layer tablet, as described herein, wherein the second
and third confectionery compositions comprise encapsulated menthol, and the first confectionery composition forming
the "center" layer, (and in some embodiments, the "thicker" layer) comprises encapsulated menthol, neat menthol, or
combinations thereof.

[0036] Other types of encapsulated menthol are known, and may be used in the confectionery products of the present
disclosure including, but not limited to, spray dried menthol, polysaccharide-menthol (e.g., formed from ground particles
of a hydrocolloid, a cellulose, and menthol), wax-encapsulated menthol, large particle size menthol (e.g., 40-60 mesh
size), and Evogran®-menthol (an encapsulated menthol available from Symrise GmbH & Co).

[0037] Amounts of menthol set forth herein should not be confused with amounts of encapsulated menthol. Specifically,
the present disclosure provides weight percent amounts of menthol for inclusion in confectionery products. Such weight
percentages are intended to include only the weight percent of menthol in the confectionery product, and not the weight
of the cyclodextrin (or other encapsulant) present in any encapsulated menthol included in the confectionery product.

Multi-layer Tablets

[0038] As discussed herein, the confectionery products of the present disclosure deliver an intense initial cooling
sensation (less than 1 minute upon consumption), including nasal cooling. It has now been discovered that a strong
initial nasal cooling effect may be achieved in compressed mint tablets using a multi-layer approach. The tablets are
formulated to contain at least two layers, with at least one of the layers being thinner than another layer of the tablet.
The thinner layer may be formulated to comprise high levels of menthol and eucalyptol. By including high levels of
menthol and eucalyptol into the thinner layer, a larger amount of eucalyptol and menthol are released at the beginning
of consumption, resulting in a strong initial nasal cooling effect, while still maintaining the overall menthol level in the
mint tablet within regulatory limits.

[0039] Thus, in one embodiment, the present disclosure is directed to a confectionery product, such as a compressed
mint tablet, comprising a first layer comprising a first confectionery composition, and a second layer comprising a second
confectionery composition comprising menthol and eucalyptol, wherein the second confectionery composition comprises
mentholinan amount of about 0.5% to about 5.0% by weight of the second confectionery composition. In one embodiment,
the second layer surrounds the first layer to form a coated confectionery product. In some embodiments, the confectionery
product further comprises a third layer comprising a third confectionery composition, which may also comprise eucalyptol
and menthol. The third confectionery composition may also comprise menthol in an amount of about 0.5% to about 5.0%
by weight of the third confectionery composition.
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[0040] In certain aspects, the second layer (also referred to herein as a "coating layer" or "thinner layer") is thinner
than the first layer (also referred to as a "thicker layer" or "center layer"). When the second confectionery composition
is the second "thinner" layer, it will typically comprise less than 50% of the total weight of the confectionery product.
More typically, the second confectionery composition will comprise from about 8% to about 45% of the total weight of
the confectionery product (e.g., a mint tablet), or from about 10% to about 45% of the total weight of the confectionery
product or from about 15% to about 30% of the total weight of the confectionery product, or from about 8% to about 10%
of the total weight of the confectionery product. In embodiments where the confectionery product further comprises a
third layer, the second layer and third layers will each typically be thinner than the first layer. In such embodiments, the
second confectionery composition and the third confectionery composition together will typically comprise less than 50%
of the total weight of the confectionery product (e.g., a mint tablet), or from about 8% to about 45% of the total weight
of the confectionery product, or from about 10% to about 45% of the total weight of the confectionery product, or from
about 15% to about 30% of the total weight of the confectionery product, or from about 8% to about 10% of the total
weight of the confectionery product.

[0041] In one particular embodiment, the mint tablet is a duo layer tablet comprising two layers. One exemplary duo
layer tablet is depicted in Figure 1A. The duo layer tablet (10) comprises a first layer (11) comprising a first confectionery
composition and a second layer (12) comprising a second confectionery composition. As discussed herein, in certain
aspects, the second layer (12) is thinner than the first layer (11). In some embodiments, the second layer (12) forms an
interface (14) with the first layer (11) along one side of the first layer, as depicted in Figure 1A. Alternately, the second
layer may form an interface with the first layer along multiple sides of the first layer. The thickness of the second layer
need not be uniform throughout the entirety of the second layer, and it can be thinner than the first layer, and the total
amount of the second confectionery composition. In an aspect of the invention, the second "thinner" layer comprises
less than 50% of the total weight of the mint tablet, or from about 8% to about 45% of the total weight of the mint tablet,
or from about 10% to about 45% of the total weight of the mint tablet, or from about 15% to about 30% of the total weight
of the mint tablet, or from about 8% to about 10% of the total weight of the mint tablet. The second layer may be
continuous, as depicted in Figure 1A, or discontinuous (e.g., containing gaps within the layer). Preferably the second
layer is continuous.

[0042] In another embodiment, the mint tablet is a trio layer tablet comprising three layers. One exemplary trio layer
tablet is depicted in Figure 1B. The trio layer tablet (20) comprises a first layer (11) comprising a first confectionery
composition, a second layer (12) comprising a second confectionery composition, and further comprises a third layer
(13) comprising a third confectionery composition. As discussed herein, in certain aspects, the second layer (12) and
third layer (13) are each thinner than the first layer (11). In some embodiments, the first layer (11) forms an interface
(14) with the second layer (12) along one side of the first layer, and an interface (15) with the third layer (13) along
another side of the first layer (11), as depicted in Figure 1B. In one embodiment, the interface (15) between the first
layer and the third layer is generally parallel to the interface (14) between the first layer and the second layer, thus
forming a tablet where the second layer is a top layer, the first layer is a center layer, and the third layer is a bottom
layer, as depicted in Figure 1B. The thickness of the second and third layers does not need to be uniform (i.e., uniformity
of thickness within the second layer, within the third layer, or between the second and third layers is not required), so
long as they are each thinner than the first layer, and the second confectionery composition and the third confectionery
composition together comprise less than 50% of the total weight of the mint tablet, or from about 8% to about 45% of
the total weight of the mint tablet, or from about 10% to about 45% of the total weight of the mint tablet, or from about
15% to about 30% of the total weight of the mint tablet, or from about 8% to about 10% of the total weight of the mint
tablet. The second and third layers may be continuous, as depicted in Figure 1B, or discontinuous (e.g., containing gaps
within the layer). Preferably the second and third layers are continuous. In certain embodiments, the first confectionery
composition of the trio layer tablet is the same as the first confectionery composition of the duo layer tablet, and the
second confectionery composition of the trio layer tablet is the same as the second confectionery composition of the
duo layer tablet. The second and third confectionery compositions of the trio layer tablet may be the same or different.
In one embodiment, the second and third confectionery compositions are the same.

[0043] In one particular embodiment, the mint tablet is a coated tablet, such as is depicted in Figure 1C. Like the duo
layer tablet, the coated tablet (30) comprises a first layer (11) (also referred to herein as a "thicker" or "center" layer)
comprising a first confectionery composition and a second layer (12) (also referred to herein as a "thinner" or "coating"
layer) comprising a second confectionery composition. In the coated tablet, the second layer (12) completely surrounds
the first layer (11) to form the coated confectionery product (30). As discussed herein, in certain aspects, the second
layer (12) is thinner than the first layer (11). The thickness of the second layer need not be uniform, so long as it is thinner
than the first layer, and the total amount of the second confectionery composition (i.e., forming the "thinner" or "coating"
layer) comprises less than 50% of the total weight of the mint tablet, or from about 5% to about 45% of the total weight
of the mint tablet, or from about 10% to about 45% of the total weight of the mint tablet, or from about 10% to about 30%
of the total weight of the mint tablet, or from about 8% to about 10% of the total weight of the mint tablet. The second
layer may be continuous, as depicted in Figure 1C, or discontinuous (e.g., containing gaps within the layer). Preferably
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the second layer is continuous. In certain embodiments, the first confectionery composition of the coated tablet is the
same as the first confectionery composition of the duo layer tablet.

[0044] The tablets may be of any shape. Although the tablets exemplified in Figures 1A, 1B, and 1C are generally
rectangular in shape with flat sides, other tablet configurations, such as square, round, oval, elliptical, etc., are also
contemplated. In one embodiment, the tablets of the present disclosure are generally elliptical in shape.

[0045] The first confectionery composition, which is used to form the first layer of the multi-layer tablets of the present
disclosure, may be made by conventional means. The first confectionery composition may be formulated from a mixture
of base materials, binders, flavors, and/or lubricants. The base material may be a sugar or a polyol. Among the sugars
that may be used are sucrose, dextrose, lactose, maltose, and other common sugars. In addition, base materials may
include non-sugar bulking agents. Among these are polyols such as sorbitol, maltitol, mannitol, xylitol, hydrogenated
isomaltalose, lactitol, erythritol and combinations thereof. High-intensity sweeteners such as acesulfame K, aspartame,
alitame, sucralose, glycyrrhizin, saccharin, stevia, neohesperdin dihydrochalcone, and cyclamates may also be included
with the base materials.

[0046] Binders that are commonly used are natural gums and hydrocolloids such as gum arabic, guar gum, agar,
alginates, gum tragacanth, gelatin, corn syrup, starches and maltodextrins. Most commonly used binders are gelatin,
gum arabic and maltodextrins or corn syrups. When non-sugar polyols such as sorbitol are used as the base material,
binders are not needed for binding since many of these polyols are easily compressed to form tablets. In some cases
polyols such as sorbitol may also act as a binder and may be combined with sugar to form the base materials for the
compressed tablet. Binders usually comprise about 2% to about 8% of the first confectionery composition.

[0047] Lubricants are used to give good release from the press tooling or die and punches. A variety of lubricants or
non-stick agents may be used in a tablet to act as release agents. Some of these are starch, acetylated monoglycerides,
waxes, lecithins, emulsifiers, and mono-, di-, or tristearates. The most common of these lubricants are magnesium or
calcium stearate and stearic acid. Solid lubricants are added to the tablet composition to help form the tablet and allow
for its release from the tablet press. Lubricants usually comprise about 0.5% to about 2% of the first confectionery
composition. In some instances, low levels of flow agents such as silicon dioxide are added to the tablet composition to
help the flow of the mixture into the tablet press.

[0048] Flavoring agents are preferably added at a level of about 0.01% to about 2% by weight of the first confectionery
composition. The flavoring agents may comprise essential oils, synthetic flavors, or mixtures including but not limited to
oils derived from plants and fruits such as citrus oils, fruit essences, peppermint oil, spearmint oil, clove oil, oil of
wintergreen, anise and the like. Atrtificial flavoring components are also contemplated for use in tablets of the present
disclosure. Those skilled in the art will recognize that natural and artificial flavoring agents may be combined in any
sensorially acceptable blend. All such flavors and flavor blends are contemplated by the present disclosure.

[0049] In addition, menthol and physiological cooling agents (sometimes referred to as high-intensity coolants) may
be added to the first confectionery composition at a level of about 0.01% to about 1%, and more typically about 0.01%
to about 0.5% by weight of the first confectionery composition. Except for menthol, these cooling agents are preferably
pre-blended with the flavor before being added to the mixture of ingredients used to form the tablet. Menthol may be
pre-blended with the flavor or may be added to the tablet composition mixture in its crystalline form. Typical cooling
agents include substituted p-menthane carboxamides, acyclic carboxamides, menthone glycerol ketals, menthyl lactate,
menthyl succinate, 3-1-menthoxypropane-1,2 diol, N-2,3-trimethyl-2-isopropylbutanamide (known as WS-23); N-[[5-
methyl-2-(1-methylethyl)-cyclohexyl] carbonyl]lglycine ethyl ester (WS-5), N-(4-methoxyphenyl)-p-menthane-3-carbox-
amide (WS-12) and eucalyptol. In one embodiment, the eucalyptol is included in the first confectionery composition as
eucalyptus oil. In one particular embodiment, the cooling agent comprises menthol and eucalyptol.

[0050] In one embodiment, the menthol is included in the first confectionery composition in neat form. In another
embodiment, the first confectionery composition comprises encapsulated menthol. Any form of encapsulated menthol
may be used including, but not limited to, spray dried menthol, Acamel-menthol (e.g., formed from ground particles of
acacia, methocel, and menthol), wax-encapsulated menthol, large particle size menthol (e.g., 40-60 mesh size),
Evogran®-menthol (an encapsulated menthol available from Symrise GmbH & Co), and cyclodextrin-menthol. In one
particular embodiment, the menthol is cyclodextrin-menthol, such as described in detail herein.

[0051] Colors and other additives are also contemplated for use in the first confectionery composition.

[0052] The second confectionery composition, which is used to form the second layer of the multi-layer tablets of the
present disclosure, and the third confectionery composition, which is used to form the third layer of the trio layer tablets,
may be formulated from a mixture of any of the base materials, binders, flavors, and/or lubricants and amounts thereof
set forth above for the first confectionery composition. In certain embodiments, the second and third confectionery
compositions optionally may have the same formulation. In other embodiments, the second and third confectionery
compositions are thinner that the first confectionery composition. Further, although the second and third confectionery
compositions may be formulated from similar materials as used for the first confectionery composition, in some embod-
iments, the second and/or third confectionery compositions are different from the first confectionery composition. Mints,
such as compressed mint tablets, are confectionery candies that are designed to be sucked by consumers and to dissolve
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slowly over time. As discussed herein, because the second and third confectionery compositions are thinner than the
first confectionery composition, they will dissolve more rapidly upon consumption, resulting in a quicker release of
components, than is achieved with the first confectionery composition. Thus, higher levels of menthol and/or eucalyptol
may be incorporated into the second and third confectionery compositions to achieve a stronger initial cooling effect.
[0053] Thus, in one embodiment, the second confectionery composition comprises menthol in an amount of from
about 0.1% to about 5% by weight of the second confectionery composition, or in an amount of from about 1% to about
3% by weight of the second confectionery composition. In certain embodiments, the second confectionery composition
comprises menthol in an amount of from about 1% to about 3% by weight of the second confectionery composition, with
the total amount of menthol in the confectionery product (e.g., a mint tablet) being maintained at less than 1% by weight
of the confectioner product, or from about 0.45% to about 1% by weight of the confectionery product. The third confec-
tionery composition may comprise the same amounts of menthol as set forth above for the second confectionery com-
position.

[0054] In one particular embodiment, at least a portion of the menthol present in the second and/or third confectionery
compositions is encapsulated menthol. In one embodiment, all of the menthol present in the second and/or third con-
fectionery compositions is encapsulated. Any of the encapsulated forms of menthol set forth herein for inclusion in the
first confectionery composition may be used. In one preferred embodiment, the menthol in the second and/or third
confectionery composition is encapsulated with cyclodextrin, such as gamma-cyclodextrin.

[0055] In one embodiment, the second confectionery composition further comprises eucalyptol in an amount of about
0.1% to about 3% by weight of the second confectionery composition, or in an amount of about 0.1% to about 1.5% by
weight of the second confectionery composition. The third confectionery composition, when present, may comprise the
same amounts of eucalyptol as set forth above for the second confectionery composition. In one embodiment, the second
and/or third confectionery composition comprises eucalyptol and encapsulated menthol.

[0056] In one embodiment, the weight ratio of menthol to eucalyptol in the second confectionery composition is from
about 2:1 to about 5:1, or from about 2:1 to about 4:1, or from about 2:1 to about 3:1, oris about 2:1. In one embodiment,
the second confectionery composition may comprise menthol in an amount of from about 0.5% to about 5.0% by weight
of the second confectionery composition, and eucalyptol in an amount of about 0.1% to about 1.5%, or about 0.5% by
weight of the second confectionery composition.

[0057] In one embodiment, the weight ratio of menthol to eucalyptol in the third confectionery composition is from
about 2:1 to about 5:1, or from about 2:1 to about 4:1, or from about 2:1 to about 3:1, oris about 2:1. In one embodiment,
the third confectionery composition may comprise menthol in an amount of from about 0.5% to about 5.0% by weight
of the third confectionery composition, and eucalyptol in an amount of about 0.1% to about 1.5%, or about 0.5% by
weight of the third confectionery composition.

[0058] In one embodiment, the second and/or third confectionery composition comprises higher levels of high intensity
sweeteners than found in the first confectionery composition in order to ameliorate any added bitterness or off-taste
associated with the higher menthol level. Thus, in one embodiment, the second confectionery composition comprises
a high intensity sweetener in an amount of from about 0.1% to about 2% by weight of the second confectionery compo-
sition, or from about 0.25% by weight to about 2% by weight of the second confectionery composition. The third con-
fectionery composition may comprise the same amounts of high intensity sweeteners as set forth above for the second
confectionery composition.

[0059] Inoneembodiment, the first confectionery composition and the second confectionery composition both comprise
eucalyptol and menthol. In such embodiments, the mint tablets advantageously may produce both a strong initial cooling
effect, as a result of the high levels of menthol and eucalyptol in the more rapidly dissolved second layer, as well as a
lingering (i.e., longer lasting) cooling and freshening effect, as a result of the menthol and eucalyptol present in the first
layer.

[0060] In one embodiment, the first confectionery composition and the second confectionery composition each com-
prise a high intensity sweetener and/or a base material selected from the group consisting of a sugar and a polyol. In
one embodiment, the first confectionery composition is different in color than the second confectionery composition.
[0061] In one embodiment, the tablet may further comprise a third confectionery composition. In one embodiment, the
first confectionery composition, the second confectionery composition, and the third confectionery composition all com-
prise eucalyptol and menthol. In another embodiment, the second confectionery composition and the third confectionery
composition both comprise eucalyptol and encapsulated menthol. In one embodiment, the first confectionery composition,
the second confectionery composition, and the third confectionery composition all comprise a high intensity sweetener
and/or a base material selected from the group consisting of a sugar and a polyol. In one embodiment, the second
confectionery composition and the third confectionery composition are different in color from the first confectionery
composition.
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Tablet Preparation

[0062] The tablets of the present disclosure can be made using conventional mixing and tableting techniques and
equipment known in the art. For example, the compressed tablets may be prepared by wet granulation, dry granulation,
or direct compression methods. In one embodiment, ingredients used for tableting are wet granulated before blending
with the flavor and lubricant. In general, wet granulation involves mixing milled powders, preparing a wet mass by blending
the milled powders with a binder solution, coarse screening the wet mass and drying the moist granules, screening the
granules through a 14 to 20 mesh screen, mixing the screened granules with lubricants and disintegrate agents and
finally tablet compressing the mass. In contrast, dry granulation generally involves milling of powders, compression into
large hard tablets to make slugs, screening of slugs, mixing with lubricants and disintegrating agents and finally tablet
compression. Most commonly, however, direct compressible material can be used for making the compressed tablet.
In the direct compression method, the milled ingredients are mixed and then merely tableted by compression. More
particularly, the base materials are dry blended along with any high-intensity sweeteners before any flavor is added.
Liquid flavors and solid flavors are added slowly to the base materials and mixed in a dry material mixer, such as a
ribbon mixer or a Hobart mixer. Lastly, the lubricant such as magnesium stearate is added, but not overmixed. Overmixing
the mixture with magnesium stearate can reduce lubrication. In general, the final powder mixture is allowed to sit for up
to 12 hours before being sent to the tablet press so that its properties will be suitable for tableting, including drying if the
mixture is too damp.

[0063] In one embodiment, the duo layer tablets may be prepared by producing the first confectionery composition as
described above, and depositing it in a mold to form the first layer of the confectionery product, and then producing the
second confectionery composition, as described above, and depositing it on the first layer to form the second layer,
followed by compression using any conventional tablet press. In one embodiment, the first layer may be given a pre-
compression prior to addition of the second confectionery composition to the mold.

[0064] In one embodiment, the trio layer tablets may be prepared by producing the second confectionery composition,
as described above, and depositing it in a mold to form the second layer of the confectionery product, and then producing
the first confectionery composition, as described above, and depositing it on the second layer to form the first layer, and
then producing the third confectionery composition, as described above, and depositing it on the first layer to form the
third layer, followed by compression using any conventional tablet press. In one embodiment, the second layer may be
given a pre-compression prior to addition of the first confectionery composition to the mold and/or the first confectionery
composition may be given a pre-compression prior to addition of the third confectionery composition to the mold.
[0065] In one embodiment, the first ("center") layer of the coated tablets may be prepared as described above for the
duo layer tablets, for example, by producing the first confectionery composition and depositing it in a mold, followed by
compression using any conventional tablet press. In one embodiment, a conventional rotary tablet press may be used
to produce the first ("center") layer of the coated tablet. Tablet presses may be obtained from Fette America, 300 Roundhill
Dr., Rockaway, N.J.; Stokes Div. of DT Industries, 1500 Grundy’s Lane, Bristol, Pa.; or Thomas Engineering, Inc. 575
W. Central Rd., Hoffman Estates, lll. The basic steps of rotary tablet press operation involve four steps. The first step
is to fill the die cavity; the second step is to adjust the fill by removing excess fill; the third step is compression; and the
fourth step is ejection of the tablet from the die. In standard production equipment, there is also a pre-compression step
before the final compression and then ejection.

[0066] Once the first ("center") layer has been formed, the center layer is coated with the second confectionery com-
position using any suitable coating technique known in the art. In one particular embodiment, the coated tablets are
prepared using a pan coating technique. In a pan coating process, the second confectionery composition used to form
the second ("coating") layer is initially present as a liquid syrup which contains from about 30% to about 80% or 85% of
the composition ingredients previously described herein, and from about 15% or 20% to about 70% of a solvent such
as water. In general, the pre-formed center layers to be coated are placed into the rotating pan to form a moving mass.
The pre-formed center layers are tumbled in the pan while doses of the liquid coating syrup are applied, for instance by
spraying or ladling. Between applications of the coating syrup, the tablets may optionally be dried, for instance, by
passing a current of heated and/or dried air over or through the pellet bed. Numerous coats of the syrup may be applied,
optionally alternating with applications of powdered coating material or an inert filler to accelerate the build-up of the
coating layer. In some embodiments, a final layer of a polishing compound, for example carnauba wax, may be applied.
[0067] The syrup may be added to the pre-formed center layer at a temperature range of from about 37.77°C to about
115.55°C (.about 100°F to about 240°F). Mostly, the syrup temperature is from about 54.44°C to about 71.11°C (about
130°F to about 160°F) throughout the process in order to prevent the polyol or sugar in the syrup from crystallizing. The
syrup may be mixed with, sprayed upon, poured over, or added to the pre-formed center layers in any way known to
those skilled in the art.

[0068] The coating layer may be built up by applying single coats, allowing the coats to dry, and then repeating the
process. The amount of solids added by each coating step depends chiefly on the concentration of the coating syrup.
Any number of coats may be applied to the pre-formed center layers. Generally, a sufficient amount of syrup is applied
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to yield a coated tablet, wherein the coating layer (i.e., the "second layer") comprises from about 8% to about 45% by
weight of the total weight confectionery product (e.g., a mint tablet), or from about 10% to about 45% of the total weight
of the confectionery product, or from about 15% to about 30% of the total weight of the confectionery product, or from
about 8% to about 10% of the total weight of the confectionery product.

[0069] Those skilled in the art will recognize that in order to obtain the coating layer, a plurality of premeasured aliquots
of coating syrup may be applied to the pre-formed center layers. It is contemplated, however, that the volume of aliquots
of syrup applied to the pre-formed center layers may vary throughout the coating procedure.

[0070] Once a coating of syrup is applied to the pre-formed center layers, the wet syrup may be dried in an inert
medium. In one embodiment, the drying medium comprises air. Forced drying air contacts the wet syrup coating in a
temperature range of from about 21.11°C to about 46.11°C (about 70°F to about 115°F). Generally, the drying air is in
the temperature range of from about 26.66°C to about 37.77°C (about 80°F to about 100°F). In one embodiment, the
drying air possesses a relative humidity of less than about 15 percent, or less than about 8 percent.

[0071] The drying air may be passed over and admixed with the syrup coated pre-formed center layers in any way
commonly known in the art. Generally, the drying air is blown over and around or through the bed of the syrup coated
pre-formed center layers at a flow rate, for large scale operations, of about 2800 cubic feet per minute. If lower quantities
of material are being processed, or if smaller equipment is used, lower flow rates would be used.

[0072] In one embodiment, a modified version of the above-described traditional pan coating process is used to coat
the pre-formed center layers of the coated tablets. In this embodiment, the menthol, eucalyptol, high intensity sweeteners,
and optionally flavors are mixed with isomalt to form a dry powder blend. A syrup is prepared containing a solvent, such
as water, and composition ingredients as previously described herein other than menthol and eucalyptol. The pre-formed
center layers are loaded into the coating pan and wetted with the syrup. The dry powder blend is then spread evenly
across the tablet bed. This process may be repeated until the second ("coating") layer reaches the desired weight. In
one embodiment, the process is repeated until the second ("coating") layer comprises from about 8% to about 45% of
the total weight of the confectionery product (e.g., a mint tablet), or from about 10% to about 45% of the total weight of
the confectionery product, or from about 15% to about 30% of the total weight of the confectionery product, or from about
8% to about 10% of the total weight of the confectionery product. Once the desired coating layer weight is reached, an
additional coat of the syrup may optionally be applied to seal the coating layer, and the coated tablets dried.

[0073] This modified coating process, advantageously produces a coated tablet wherein the second ("coating") layer
quickly dissolves, producing a strong initial nasal cool. The kick coating procedure also provides a quick and efficient
means of coating. In particular, the entire coating process may be completed in approximately 15 to 30 minutes, unlike
wet syrup coating, which may take several hours to complete.

[0074] In some embodiments, the multi-layer tablets of the present disclosure are about 0.3 to about 3.0 grams,
including from about 0.5 to about 1.5 grams, or about 0.6 to about 1.2 grams in size.

Xylitol coatings

[0075] Inanotherembodiment, the present disclosure is directed to multi-layer mint tablets comprising a xylitol coating.
In particular, it has been found that coated tablets comprising xylitol in the coating layer advantageously show good
humidity stability.

[0076] Thus, in another aspect, the present disclosure is directed to a compressed mint tablet comprising a first layer
comprising a first confectionery composition and a second layer surrounding the first layer and comprising a second
confectionery composition, wherein the second confectionery composition comprises menthol, eucalyptol, and xylitol.
In yet another aspect of the invention, the second confectionery composition comprises 90% to 95% by weight of the
second confectionery composition.

[0077] Similarly to other coated tablets of the present disclosure, the second layer may be thinner than the first layer,
and will typically comprise less than 50% of the total weight of the compressed mint tablet, including from about 8% to
about 45% of the total weight of the compressed mint tablet, or from about 10% to about 45% of the total weight of the
compressed mint tablet, or from about 15% to about 30% of the total weight of the compressed mint tablet, or from about
8% to about 10% of the total weight of the compressed mint tablet. In one embodiment, the second confectionery
composition further comprises a high intensity sweetener. The first and second confectionery compositions may be
formulated using any of the ingredients and amounts as set forth herein for preparation of other coated tablets.

[0078] The second confectionery composition may comprise menthol, eucalyptol, and high intensity sweeteners in
amounts as set forth herein for other coated tablets. In one embodiment, the first confectionery composition also comprises
menthol and eucalyptol.

[0079] In one embodiment, at least a portion of the menthol in the second confectionery composition is encapsulated
menthol. In another embodiment, the menthol in the first confectionery composition is selected from the group consisting
of neat menthol, encapsulated menthol, and combinations thereof.

[0080] In another embodiment, coated tablets containing xylitol in the second confectionery composition (forming the
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second "coating" layer of the coated tablets) are prepared by mixing menthol, eucalyptol, high intensity sweeteners,
xylitol, and any other components of the second confectionery composition (e.g., binders) with water and heating to
approximately 70 - 90°C to produce a homogenous coating syrup. Preferably, the second confectionery composition
comprises 90% to 95% by weight of the second confectionery composition. Pre-formed center layers, prepared as
described above, are loaded into a coating pan, and continuously charged with the coating syrup, until the desired
coating thickness is achieved.

EXAMPLES

Comparative Examples 1-5: Cooling character of mint tablets containing high intensity coolants

[0081] Inthese comparative examples, duo ortrio-layer minttablets were prepared using several high intensity coolants,
and the cooling effects were evaluated. The amount of coolant and cooling character of the resulting mint tablets are
set forth in Table 1 below.

Table 1
Coolant Cooling Character
Ws-3 WS-5 Ws-23 Isopulegol
Comparative 100 - - - -weak initial cooling impact
Example 1 ppm -lack of nasal cool
Comparative - 200 - - -weak initial cooling impact
Example 2 ppm -strong and lingering oral cool after
consumption
-lack of nasal cool
Comparative - - 0.125% - -weak initial cooling impact
Example 3 (0.5% -strong and lingering cooling after
outer layer) consumption
-lack of nasal cool
Comparative - - - 0.5% (2% outer -lack of nasal cool - bitter taste
Example 4 layer)
Comparative - 500 500 ppm - -lack of nasal cool
Example 5 ppm -weak initial cooling impact
-strong and lingering oral cool
afterwards consumption

[0082] As can be seen from Table 1, most of the coolants delivered a strong overall oral cool after two minutes of
consumption, and had a cooling effect that lasted for a longer duration. However, none of the compressed mint tablets
showed a strong initial cooling effect. None of the tablets exhibit a strong nasal cooling character.

Examples 1-10: Multi-Layered Mint Tablets

[0083] Only Examples 8, 9 and 10 are according to the present invention.

[0084] In these examples, compressed mint tablets containing a high level of eucalyptol and menthol were formulated
using a multi-layer approach. Tablets were formulated as either a duo layer tablet, a trio layer tablet, or a coated tablet.
High levels of eucalyptol and various forms of menthol were incorporated into the second and third (when present)
confectionery composition(s), which were used to form the thinner (or "coating") layer(s) of the tablets.

[0085] First Layer. The first confectionery composition used to form the first (or "center") layer of the tablets used in
Examples 1-10 was prepared according to the formulation set forth in Table 2.

Table 2: First confectionery composition

Ingredient Amount (% by weight)
Sorbitol 98.506%

1"
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(continued)

Ingredient Amount (% by weight)
Acesulfame K 0.080%
Aspartame 0.120%
Sucralose 0.060%
Menthol* 0.200%
Eucalyptol 0.060%
Magnesium Stearate 0.974%
TOTAL 100%

* Dissolve in eucalyptol and add to the mixture

[0086] Second and Third Lavers. The second confectionery composition (used to form the second or "thinner" layer
of the tablets) was prepared according to the formulation set forth in Table 3. The third confectionery composition (used
to form the third or "thinner" layer of the trio layer tablets) was also prepared according to the formulation in Table 3.
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[0087] The cyclodextrin-menthol used in Examples 8, 9 and 10 was prepared by spray-dry encapsulating menthol
with gamma-cyclodextrin. The desired concentration of menthol and gamma-cyclodextrin were mixed with deionized
water with a homogenizer to form a menthol-cyclodextrin slurry. The slurry was introduced into a spray-dry apparatus
to produce cyclodextrin-menthol capsules, which were incorporated into the compositions.

[0088] Duo layer tablets were prepared by adding the first confectionery composition into a tablet mold, adding the
second confectionery composition into the mold on top of the first confectionery composition, and compressing to form
the tablet. Trio layer tablets were prepared by adding the second confectionery composition into a tablet mold; adding
the first confectionery composition into the mold on top of the second confectionery composition; and adding the third
confectionery composition into the mold on top of the first confectionery composition, and compressing to form the tablet.
The coated tablets were prepared by compressing the first confectionery composition in a tablet mold, and pan coating
the compressed first confectionery composition with the second confectionery composition using the kick coating pro-
cedure described in Example 13.

[0089] The overall weight of the mint tablets was 1.0 g, with the thinner ("coating") layer(s) accounting for 15% to 30%
of the total tablet weight. The menthol level in the compositions used to form the thinner layers was about 0.7-1.3% by
weight, with the total menthol content in each tablet being from 0.45-0.5% by weight of the tablet.

Example 11: Cooling Effects of Mint Tablets

[0090] In this example, a sensory evaluation was performed to evaluate the cooling and freshening effect of duo layer
or trio layer mint tablets containing encapsulated menthol, as compared to trio layer mint tablets containing neat menthol.
The duo and trio layer mint tablets containing the encapsulated menthol were prepared according to the formulation set
forth for Example 9 above, and the trio layer mint tablets containing neat menthol were prepared according to the
formulation set forth for Example 1 above. All three formulations contained the same amount of menthol and eucalyptol.
[0091] Subjects (n=6-8) were instructed to suck one piece of the compressed mint tablet, and evaluate it for cooling
intensity, sweetness, and bitterness intensity. Cooling intensity was rated on a scale of 0-9. The time that maximum
nasal cool was reached and the time it took for the mint tablet to dissolve completely were also reported. The results for
the cooling intensity of the three tablets over time are set forth in Figure 3.

[0092] As can be seen from Figure 3, the maximum cooling intensity was achieved in about 90 seconds for all three
formulations. The average maximum nasal cool was reached at 40 seconds, and the average dissolution time for the
mint tablets was about 4 minutes for all three formulations. As can be seen from Figure 3, the cooling (and flavor)
intensities lasted well beyond the point at which the mint tablet had fully dissolved. No significant difference in cooling
intensity, sweet intensity, or bittemess/off-taste was noted among the three formulas.

Example 12: Menthol Stability (Encapsulated Menthol)

[0093] Compressed mint tablets containing high levels of menthol (e.g., > 0.45%) may exhibit menthol sublimation
from the mint matrix, resulting in the formation of "hairy crystal mints". The hairy menthol crystals may resemble mold
or mildew, resulting in consumer dissatisfaction with the compressed mint tablets. This phenomenon is particularly
significant at high humidity and low temperature environmental conditions.

[0094] In this example, the stability of various forms of menthol in duo layer mint tablets was evaluated under high
humidity and low temperature conditions. Specifically, various forms of menthol, including encapsulated menthol, were
evaluated to determine if modification of the menthol form (e.g., by encapsulation) would prevent menthol sublimation
over product shelf-life.

[0095] The types of menthol evaluated in this example were: spray-dried (encapsulated) menthol (available from
Firmenich Corp.,), Polysaccharide-menthol, wax-encapsulated menthol, menthol having a large particle size,
Evogran®-menthol, and cyclodextrin-menthol. Duo layer mint tablets containing the spray dry menthol were prepared
as described above for Example 1, except the neat menthol in the thinner ("coating") layer was replaced with a com-
mercially available spray-dried menthol. Duo layer mint tablets containing the Polysaccharide-menthol, wax-encapsu-
lated menthol, or menthol having a large particle size in the thinner layer were prepared using the formulations as
described above for Examples 7 (Polysaccharide-menthol), 6 (wax-encapsulated menthol), and 2 (menthol with large
particle size), respectively. Duo layer mint tablets containing 4% by weight, 5% by weight, or 6% by weight of
Evogran®-menthol in the thinner layer were prepared by modifying the formulation as described above for Examples 3,
4 and 5 to contain the desired amount of Evogran®-menthol in the thinner layer. Duo layer mint tablets comprising
cyclodextrin-menthol (10% menthol loading), cyclodextrin-menthol (20% menthol loading) or cyclodextrin-menthol (30%
menthol loading) in the coating layer were prepared using the formulations as described above for Examples 8, 9 and
10, respectively. To evaluate menthol stability, mints were placed in an unwrapped tin package, and stored at 20°C and
85% relative humidity for up to 4 weeks. The results were compared to those of duo layer mint tablets containing neat
menthol in the thinner layer (formulated as described above for Example 1). The results are described below and visually
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captured Figures 4A-4D.
Results

[0096] As can be seen from Figure 4A, the duo layer mint tablets containing neat menthol exhibited hairy menthol
crystal formation after storage for 3-4 weeks under high humidity conditions (20°C/85% relative humidity). The duo layer
mint tablets containing the Polysaccharide-menthol (see Fig. 4C), wax-encapsulated menthol (not shown), or the large
particle menthol (not shown) all showed improved humidity stability, as compared to the tablets containing neat menthol
(Fig. 4A). Specifically, the mint tablets containing the Polysaccharide-menthol (see Fig. 4C), wax-encapsulated menthol,
or large particle menthol showed no signs of hairy crystal formation after 3 weeks of ageing at 20°C/85% relative humidity
conditions when combined with a desiccant (e.g., 1 g size for one pack of 34 g mints). However, duo layer mint tablets
containing the Polysaccharide-menthol, wax-encapsulated menthol, or the large particle menthol exhibited hairy menthol
crystal formation if no desiccant pack was provided (not shown). Duo layer mint tablets containing the commercially
available spray-dried menthol (not shown) showed no difference in humidity stability as compared to the mint tablets
containing the neat menthol.

[0097] As can be seen from Figure 4B, the duo layer mint tablets containing Evogran®-menthol did not exhibit menthol
hairy crystal formation after storage for 3-4 weeks under high humidity conditions (20°C/85% relative humidity). The
Evogran®-menthol mint tablets did, however, develop a significant amount of dark spots over time (see Fig. 4B).
[0098] As can be seen from Figure 4D, the duo layer mint tablets containing the cyclodextrin-menthol (10% menthol)
or containing the cyclodextrin-menthol (20% menthol) exhibited no hairy crystal formation after ageing at 20°C/85%
relative humidity conditions for 3-4 weeks, without the presence of a desiccant package.

Example 13: Intense Compressed Mints with a Soft Pan Coating (Coated Tablets)

[0099] In this example, the stability of menthol in coated compressed mint tablets was evaluated.
[0100] Coating Powder Blend. The powder blend used in the kick coating process was prepared using the formulation
set forth in Table 4.

Table 4: Powder Blend Composition

Ingredient Amount in powder blend (%) | Amount in powder blend (grams)

Isomalt 77.8% 3.11g

Acesulfame K 3.2% 0.13g

Aspartame 4.5% 0.18g

Sucralose 2.5% 0.10g

Menthol-Eucalyptol mixture* 12% 0.48g

Total 100% 409

Contains 75 wt% menthol and 25 wt% eucalyptol

[0101] The powder blend was prepared by adding 75 g of menthol to 25 g of eucalyptol, and warming to 45°C to
dissolve the menthol. The resulting menthol-eucalyptol mixture was combined with the isomalt and high intensity sweet-
eners in the amounts set forth in Table 4, and mixed prior to use.

[0102] Coating Syrup. The syrup used in the coating process was prepared using the formulation set forth in Table 5.

Table 5: Coating Syrup

Ingredient Amount in syrup (%)

Isomalt 30.56%

Gum acacia 7.64%

D.l. water 57.29%
Acesulfame K | 4.51%
Total 100%
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[0103] The coating syrup was prepared by adding the deionized water to a syrup tank equipped with an agitator, and
vortexing. The gum acacia and acesulfame k were added to the vortexing deionized water, and agitated until a homo-
geneous solution was formed. The solution was heated to 66°C, followed by addition of the isomalt. The resulting syrup
was maintained at a temperature of 64-68°C with agitation until all ingredients were dissolved.

[0104] Coating. 1000 pieces of compressed first ("center") layer, with a piece weight of 0.60 g and prepared according
to the formulation described above for Examples 1-10, were loaded into a coating pan. 3 g of the coating syrup was
added to the pan, and spread evenly across the tablet bed for 60 seconds to wet the tablets. 4 g of the powder blend
was spread evenly onto the wetted tablets twice (i.e., 8 total g of powder blend was added). The coating syrup and
powder blend were alternately added to the coating pan until the tablet coating reached 10% of the total weight of the
coated tablet (i.e., until the tablets contained 10% by weight coating layer and 90% by weight center layer). Once the
amount of coating reached 10% of the total coated tablet weight, 3 g of the coating syrup was added to the pan to seal
the coating. The tablets were allowed to dry prior to packaging.

[0105] Sensory evaluation of the coated mint tablets indicated that a high initial nasal cool was provided by quick
dissolution of the menthol and eucalyptol in the coating layer, while the mint tablet center layer provided a duration and
lingering cooling and freshening effect.

Example 14: Intense Mints with Xylitol Coating

[0106] In this example, the stability of menthol in xylitol syrup coated compressed mint tablets was evaluated. Xylitol-
containing coating syrups containing low (0.5% by weight) or high (0.9% by weight) amounts of menthol in the coating
layer were prepared. The coating formulas comprised of a xylitol coating syrup and a flavor blend including menthol and
eucalyptol.

Table 6: Xylitol coating syrups

Ingredient Amount in coating syrup (%)
Xylitol 69.5%
Maltodextrin 6%
Mannitol 3%
High intensity sweetener 0.1%
D.l. water 21.4%

[0107] The coating syrups were prepared by mixing high intensity sweetener, xylitol, mannitol, maltodextrin, and water,
and heating the resulting mixture to about 77°C (170°F) until all ingredients were dissolved and a homogeneous coating
syrup was produced. 700g of uncoated compressed mint tablet center layers, prepared according to the formulation
described above for Example 1-10, with piece weight of 0.70g, were loaded into a coating pan and continuously charged
with the by the xylitol coating syrup using the formulations set forth in Table 6. A total of 2.2g, (or 4.0g) of flavor blend
containing 67% of menthol and 33% of eucalyptol was added at the middle of coating stage to the desired amount of
menthol and eucalyptol (0.5% and 0.9% menthol in the coating layer). The tablets were coated with xylitol syrup until
mint tablets reaches to the desired pieces weight of 1.0g.

[0108] To evaluate menthol stability, the mints were placed in an unwrapped tin package, and stored at 20°C and 85%
relative humidity. No hairy menthol crystals were observed after 3-4 weeks of ageing at 20°C and 85% relative humidity
as shown in Fig. 4E. The xylitol syrup coating thus provided a good protection and exhibited good humidity stability of
menthol.

Example 15: Analysis of Menthol and Eucalyptol Levels in Mint Tablets

[0109] In this example, the retention of menthol and eucalyptol in mint tablets after storage was evaluated.

[0110] Minttablets containing menthol, either neat or cyclodextrin-menthol were prepared according to the formulations
set forth in Examples 1 and 9, respectively. The tablets were aged at 20°C and 85% relative humidity for at least 4
weeks, and evaluated for menthol and eucalyptol retention.

[0111] Gas chromatography-mass spectrometry (GC-MS) was used to analyze the menthol and eucalyptol levels in
the mint tablets. One mint tablet was dissolved by a mixture of 2 mL CHCI5 and 2 mL of deionized water (DI water). The
solution was centrifuged, and the CHCI; fraction was filtered and injected into a GC column. Separately, 1 piece of
compressed mint tablet without any menthol or eucalyptol was dissolved by a mixture of 2 mL CHCI; and 2 mL of DI
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water, together with low, mid, and high levels of pure menthol and eucalyptol, respectively. The fraction of CHCl; was
filtered and injected into the GC column as a calibration. The results are shown in Figures 5A-5B and 6A-6B.

[0112] Figures 5A and 5B show the calibration curves for menthol (Fig. 5A) and eucalyptol (Fig. 5B). Figure 6A shows
the retention of menthol in the compressed mint tablets comprising encapsulated menthol, as compared to mints com-
prising neat menthol. A significantimprovementin menthol retention was observed after storage for 4 weeks at 20°C/85%
relative humidity (see Fig. 6A).

[0113] As can be seen from Figure 6B, the recovery of eucalyptol was increased from 27% to 56% after storage for
4 weeks at 20°C/85% relative humidity, when the compressed mint tablets were formulated with cyclodextrin-menthol
instead of neat menthol. It was unexpected that the presence of cyclodextrin-menthol in the mint tablet would improve
the stability of the eucalyptol, since the eucalyptol was not directly encapsulated by the cyclodextrin.

[0114] This written description uses examples to disclose the invention, including the best mode, and also to enable
any person skilled in the art to practice the invention, including making and using any devices or systems and performing
any incorporated methods. The patentable scope of the invention is defined by the claims, and may include other
examples that occur to those skilled in the art. Such other examples are intended to be within the scope of the claims if
they have structural elements that do not differ from the literal language of the claims.

Claims

1. A confectionery product comprising a first layer comprising a first confectionery composition and a second layer
comprising a second confectionery composition wherein the confectionery product comprises eucalyptol and men-
thol, wherein at least a portion of the menthol is encapsulated menthol, and wherein the menthol is encapsulated
with cyclodextrin.

2. The confectionery product of claim 1, wherein the confectionery product is a compressed mint tablet.

3. The confectionery product of claim 1, wherein the second confectionery composition comprises from about 1% to
about 45% of the total weight of the confectionery product, and optionally wherein the second confectionery com-
position comprises from about 5% to about 30% of the total weight of the confectionery product.

4. The confectionery product of any one of claims 1 to 3, wherein the first confectionery composition and the second
confectionery composition both comprise eucalyptol and menthol.

5. The confectionery product of any one of claims 1 to 4, wherein the second confectionery composition comprises
eucalyptol and encapsulated menthol.

6. The confectionery product of any one of claims 1 to 5, wherein the second confectionery composition comprises
menthol in an amount of from about 0.5% to about 5% by weight of the second confectionery composition, and
optionally wherein the second confectionery composition comprises eucalyptol in an amount of about 0.1% to about
1.5% by weight of the second confectionery composition.

7. The confectionery product of any one of claims 1 to 6, wherein the second layer surrounds the first layer.

8. The confectionery product of any one of claims 1 to 7, further comprising a third layer comprising a third confectionery
composition, optionally
wherein the first layer forms an interface with both the second layer and the third layer, and further optionally wherein
the interface between the first layer and the third layer is generally parallel to the interface between the first layer
and the second layer.

9. The confectionery product of claim 8, wherein the second layer and the third layer are each thinner than the first
layer, and optionally wherein the second confectionery composition and the third confectionery composition together
comprise from about 1% to about 45% of the total weight of the confectionery product, and further optionally wherein
the second confectionery composition and the third confectionery composition together comprise from about 8% to
about 30% of the total weight of the confectionery product.

10. The confectionery product of any one of claims 8 to 9, wherein the first confectionery composition, the second
confectionery composition, and the third confectionery composition all comprise eucalyptol and menthol

17



10

15

20

25

30

35

40

45

50

55

1.

12.

13.

14.

15.

EP 3 768 093 B1

The confectionery product of any one of claims 8 to 10, wherein the second confectionery composition and the third
confectionery composition both comprise eucalyptol and encapsulated menthol.

The confectionery product of any one of claims 1 to 2, wherein the weight ratio of menthol to eucalyptol in the
confectionery product is from about 2:1 to about 5:1.

The confectionery product of claim 2, wherein the second confectionery composition, comprises menthol, eucalyptol,
xylitol, and isomalt, and optionally wherein the second confectionery composition comprises xylitol in an amount of
about 90% to about 95% by weight of the second confectionery composition.

The compressed mint tablet of claim 12 or 13, wherein the second confectionery composition comprises from about
15% to about 30% of the total weight of the mint tablet.

The compressed mint tablet of claim 12, wherein the menthol in the first confectionery composition is selected from
the group consisting of neat menthol, encapsulated menthol, and combinations thereof.

Patentanspriiche

1.

10.

SiRwarenprodukt, umfassend eine erste Schicht, die eine erste StiBwarenzusammensetzung umfasst, und eine
zweite Schicht, die eine zweite SiRwarenzusammensetzung umfasst, wobei das StuRwarenprodukt Eukalyptol und
Menthol umfasst, wobei wenigstens ein Teil des Menthols verkapseltes Menthol ist und wobei das Menthol mit
Cyclodextrin verkapselt ist.

SiRwarenprodukt gemafl Anspruch 1, wobei das StiBwarenprodukt eine komprimierte Minztablette ist.

SuRwarenprodukt gemafR Anspruch 1, wobei die zweite SiRwarenzusammensetzung von etwa 1 % bis etwa 45 %
des Gesamtgewichts des SiiRwarenprodukts umfasst und wobei die zweite StiRwarenzusammensetzung gegebe-
nenfalls von etwa 5 % bis etwa 30 % des Gesamtgewichts des Stflwarenprodukts umfasst.

SiRwarenprodukt gemaf einem der Anspriiche 1 bis 3, wobei die erste Siilwarenzusammensetzung und die zweite
SiRwarenzusammensetzung beide Eukalyptol und Menthol umfassen.

SiRwarenprodukt gemaR einem der Anspriiche 1 bis 4, wobei die zweite SiRwarenzusammensetzung Eukalyptol
und verkapseltes Menthol umfasst.

SiRwarenprodukt gemaR einem der Anspriiche 1 bis 5, wobei die zweite SiiBwarenzusammensetzung Menthol in
einer Menge von etwa 0,5 Gew.-% bis etwa 5 Gew.-% der zweiten Stilwarenzusammensetzung umfasst und wobei
die zweite StiRwarenzusammensetzung gegebenenfalls Eukalyptol in einer Menge von etwa 0,1 Gew.-% bis etwa
1,5 Gew.-% der zweiten StiBwarenzusammensetzung umfasst.

SifRwarenprodukt gemaf einem der Anspriiche 1 bis 6, wobei die zweite Schicht die erste Schicht umgibt.

Silwarenprodukt gemaR einem der Anspriiche 1 bis 7, ferner umfassend eine dritte Schicht, die eine dritte
SiRwarenzusammensetzung umfasst, gegebenenfalls

wobei die erste Schicht eine Grenzflache mit sowohl der zweiten Schicht als auch der dritten Schicht bildet und
wobei die Grenzflache zwischen der ersten Schicht und der dritten Schicht ferner gegebenenfalls allgemein parallel
zu der Grenzflache zwischen der ersten Schicht und der zweiten Schicht ist.

Sifwarenprodukt gemafl Anspruch 8, wobei die zweite Schicht und die dritte Schicht jeweils diinner als die erste
Schicht sind und wobei gegebenenfalls die zweite StiRwarenzusammensetzung und die dritte Stilwarenzusam-
mensetzung zusammen von etwa 1 % bis etwa 45 % des Gesamtgewichts des StiRwarenprodukts umfassen und
wobei ferner gegebenenfalls die zweite Siilwarenzusammensetzung und die dritte StiRwarenzusammensetzung
zusammen von etwa 8 % bis etwa 30 % des Gesamtgewichts des Sullwarenprodukts umfassen.

Silwarenprodukt gemafR einem der Anspriiche 8 bis 9, wobei die erste SiRwarenzusammensetzung, die zweite
Siilwarenzusammensetzung und die dritte StiBwarenzusammensetzung alle Eukalyptol und Menthol umfassen.
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Silwarenprodukt gemaf einem der Anspriiche 8 bis 10, wobei die zweite StiBwarenzusammensetzung und die
dritte SiRwarenzusammensetzung beide Eukalyptol und verkapseltes Menthol umfassen.

SiRwarenprodukt gemaf einem der Anspriiche 1 bis 2, wobei das Gewichtsverhaltnis von Menthol zu Eukalyptol
in dem SuRBwarenprodukt von etwa 2:1 bis etwa 5:1 betragt.

SifRwarenprodukt gemal Anspruch 2, wobei die zweite Siilwarenzusammensetzung Menthol, Eukalyptol, Xylit
und Isomalt umfasst und wobei die zweite StiBwarenzusammensetzung gegebenenfalls Xylit in einer Menge von
etwa 90 Gew.-% bis etwa 95 Gew.-% der zweiten StRwarenzusammensetzung umfasst.

Komprimierte Minztablette gemafR Anspruch 12 oder 13, wobei die zweite Sullwarenzusammensetzung von etwa
15 % bis etwa 30 % des Gesamtgewichts der Minztablette umfasst.

Komprimierte Minztablette gemafl Anspruch 12, wobei das Menthol in der ersten SiBRwarenzusammensetzung
ausgewahlt ist aus der Gruppe bestehend aus reinem Menthol, verkapseltem Menthol und Kombinationen davon.

Revendications

10.

Produit de confiserie comprenant une premiere couche comprenant une premiére composition de confiserie et une
deuxiéme couche comprenant une deuxiéme composition de confiserie, le produit de confiserie comprenant de
I'eucalyptol et du menthol, au moins une partie du menthol étant du menthol encapsulé, etle menthol étant encapsulé
avec une cyclodextrine.

Produit de confiserie selon la revendication 1, le produit de confiserie étant un comprimé de menthe comprimé.

Produit de confiserie selon la revendication 1, la deuxi€me composition de confiserie représentant d’environ 1 % a
environ 45 % du poids total du produit de confiserie, et éventuellement la deuxi€me composition de confiserie
représentant d’environ 5 % a environ 30 % du poids total du produit de confiserie.

Produit de confiserie selon 'une quelconque des revendications 1 a 3, la premiere composition de confiserie et la
deuxiéme composition de confiserie comprenant toutes deux de I'eucalyptol et du menthol.

Produit de confiserie selon 'une quelconque des revendications 1 a 4, la deuxiéme composition de confiserie
comprenant de I'eucalyptol et du menthol encapsulé.

Produit de confiserie selon 'une quelconque des revendications 1 a 5, la deuxiéme composition de confiserie
comprenant du menthol en une quantité allant d’environ 0,5 % a environ 5 % en poids de la deuxi€éme composition
de confiserie, et éventuellement la deuxi€me composition de confiserie comprenant de I'eucalyptol en une quantité
d’environ 0,1 % a environ 1,5 % en poids de la deuxiéme composition de confiserie.

Produit de confiserie selon I'une quelconque des revendications 1 a 6, la deuxiéme couche entourant la premiére
couche.

Produit de confiserie selon I'une quelconque des revendications 1 a 7, comprenant en outre une troisieme couche
comprenant une troisieme composition de confiserie, éventuellement

la premiére couche formant une interface avec a la fois la deuxieme couche et la troisieme couche, et en outre
éventuellement I'interface entre la premiére couche et la troisieme couche étant généralement paralléle a I'interface
entre la premiére couche et la deuxieme couche.

Produit de confiserie selon la revendication 8, la deuxiéme couche et la troisieme couche étant chacune plus mince
que la premiére couche, et éventuellement la deuxiéme composition de confiserie et la troisieme composition de
confiserie représentant ensemble d’environ 1 % a environ 45 % du poids total du produit de confiserie, et en outre
éventuellement la deuxiéme composition de confiserie et la troisieme composition de confiserie représentant en-
semble d’environ 8 % a environ 30 % du poids total du produit de confiserie.

Produit de confiserie selon I'une quelconque des revendications 8 a 9, la premiere composition de confiserie, la
deuxiéme composition de confiserie, et la troisieme composition de confiserie comprenant toutes de I'eucalyptol et
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du menthol.

Produit de confiserie selon I'une quelconque des revendications 8 a 10, la deuxi€me composition de confiserie et
la troisieme composition de confiserie comprenant toutes deux de 'eucalyptol et du menthol encapsulé.

Produit de confiserie selon I'une quelconque des revendications 1 a 2, le rapport en poids de menthol sur eucalyptol
dans le produit de confiserie étant d’environ 2 : 1 a environ 5 : 1.

Produit de confiserie selon la revendication 2, la deuxiéme composition de confiserie comprenant du menthol, de
I'eucalyptol, du xylitol et de I'isomalt, et éventuellement la deuxiéme composition de confiserie comprenant du xylitol

en une quantité d’environ 90 % a environ 95 % en poids de la deuxiéme composition de confiserie

Comprimé de menthe comprimé selon la revendication 12 ou 13, la deuxi€me composition de confiserie représentant
d’environ 15 % a environ 30 % du poids total du comprimé de menthe.

Comprimé de menthe comprimé selon la revendication 12, le menthol dans la premiere composition de confiserie
étant choisi dans le groupe constitué parle menthol pur, le menthol encapsulé, et des combinaisons correspondantes.
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Figures 1A-1C
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Figures 4A-4E
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Figures 5A-5B
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Figures 6A-6B
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